Safety mechanism comprising a height-adjustable holding device 


The invention relates to a safety device as described in the preamble of claim 1. 

From WO 01/56720 Al of the same applicant a safety device for a manufacturing machine, 
e.g. a folding press, is known. This comprises a beam emitter and a beam receiver. The latter 
are secured by means of a retaining mechanism to a press beam that is adjustable by means 
of a drive unit relative to a stationary press beam and form a beam curtain directly in front of 
bending tools facing an operator which extends over the entire length of the press beam. The 
safety device is connected to the control device of the press by cable and if there is an inter- 
ruption in the beam curtain it detects objects in the vicinity of the bending tools in order ef- 
fectively to prevent the operator being put at risk. The retaining mechanism is detachably 
secured directly in a mounting device securing the bending tools. 

The objective of the invention is to create a safety device, by means of which a tool on the 
manufacturing machine can be replaced with a simple adjustment of the safety device with- 
out taking the latter apart. 

The objective of the invention is achieved by means of the features described in the charac- 
terising part of claim 1 . The surprising advantage here is that by determining a park position 
for the retaining mechanism, depending on the overall adjustment range to a working posi- 
tion provided in a different position relative to the press beam, and determined by the differ- 
ent tool heights, an adjustment can be carried out easily and reliably in order to move ele- 
ments of the safety device out of positions that hinder the refitting of the manufactiuing de- 
vice by means of the locking device that can be shifted in a linear adjustment. 

A design according to claim 2 is also possible, as in this case the adjustable retaining mecha- 
nism can be made to have a light structure. 

An embodiment according to claim 3 is also possible in which the retaining mechanism is 
given a modular structure. 
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According to the advantageous developments described in claims 4 to 7, a simple technical 
construction is obtained which ensures a high degree of safety and can be manufactured eco- 
nomically. 

According to claims 8 to 1 1 a variant is possible in which the guiding or locking device is 
arranged stationarily either on the press beam or on retaining means. 

Claim 12 also describes an advantageous design according to which a simple actuation of the 
locking element of the locking device is achieved. 

According to the further advantageous designs described in claims 13 to 15 the components 
are simplified and thereby the assembly much facilitated. 

A design according to claim 16 is also advantageous however, as in this way a closed unit is 
obtained and vinauthorised intervention is prevented. 

By means of the advantageous design according to claim 17 the fitting of safety elements 
onto the safety device is simplified. 

Designs according to claims 1 8 to 20 are also advantageous in that the safety device can be 
attached easily to the machine control, whereby the assembly is simplified, as also overall 
the safety device according to the invention is particularly suitable for subsequently fitting 
onto production devices that do not have this device. 

The advantageous development characterised in claim 21 makes it possible to positioned the 
beam emitter and beam receivers in preset positions that are set at different tool heights. 

Finally, the claims 22 to 26 characterise advantageous developments with which an effec- 
tive, automatic locking can be achieved in a park or working position of the retaining device 
for the beam emitter and also the beam receiver and an adjustment into a deeper position re- 
quires a consciously carried out xmlocking procedure which reduces the risk of error. Fur- 
thermore, the design is technically of high standard. 
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For a better understanding of the invention, the latter is described in more detail with refer- 
ence to the exemplary embodiments illustrated in the figures. 


Fig, 1 shows a schematic view of a manufacturing machine with a safety device according 
to the invention; 

Fig. 2 shows a simplified view of the manufacturing machine with the safety device accord- 
ing to the invention; 

Fig. 3 shows a detailed view of the retaining mechanism of the safety device, in cross sec- 
tion along the lines III-III of Fig. 4; 

Fig. 4 shows the retaining mechanism, in cross section along the lines IV-IV of Fig. 3; 

Fig. 5 shows a different design of the safety device on a manufacturing machine in a simpli- 
fied view; 


Fig. 6 shows a different design of the safety device according to the invention in cross sec- 
tion along the lines VI- VI of Fig. 7; 


Fig. 7 shows the safety device in cross section, along the lines VII-VII of Fig. 6. 


Firstly, it should be noted that the same parts described in the different embodiments are de- 
noted by the same reference numbers and the same component names and the disclosures 
made throughout the description can be transposed in terms of meaning to same parts bear- 
ing the same reference numbers or same component names. Furthermore, the positions cho- 
sen for the purposes of the description, such as top, bottom, side, etc,, relate to the drawing 
specifically being described and can be transposed in terms of meaning to a new position 
when another position is being described. Individual features or combinations of features 
fi-om the different embodiments illustrated and described may be construed as independent 
inventive solutions or solutions proposed by the invention in their own right. 


Fig. 1 shows a manufacturing machine 1, in particular an edging press 2, for shaping sheet 
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metal parts 3 in particular, to make e.g. housing parts, sections, etc. Manufacturing machines 
1 of this type are specifically used to make elongated sections 4, e.g. an angled section, U- 
section, Z-section, etc., where the lengths involved are generally long relative to the cross- 
sectional dimension. 

A machine frame 5 of the manufacturing machine 1 essentially consists of two parallel C- 
shaped supporting side plates 6, 7, spaced at a distance apart from one another, which are 
supported directly, or if necessary via damping elements 8 for example, on a standing sur- 
face 9, or in another embodiment, as illustrated, mounted on a common bed plate 10, in par- 
ticular welded to it. The supporting side plates 6, 7, are edso joined to one another at a dis- 
tance 11 by means of wall parts 13 perpendicular to a mid-plane 12. 

With reference to a working plane 14 running parallel to the standing surface 9, the manufac- 
turing machine 1 has two press beams 15, 16 lying opposite one another, which extend 
across a length 17 that is generally determined by the size of the machine or the working 
length provided for bending the sheet metal parts 3. 

The press beam 15 facing the standing surface 9 is secured to the machine frame 5 by means 
of a fixing arrangement 19, preferably directly on end faces 20 of legs 21 of the C-shaped 
side plates 6, 7 assigned to the bed plate 10, in particular by means of a weld joint. Arranged 
on side faces 22, 23 of legs 24 of the C-shaped supporting side plates 6, 7 and spaced at a 
distance from the standing surface 9, are actuating drives 25, 26 of the drive arrangement, 
actuatable by a pressurising medium, provided in the form of double acting hydraulic cylin- 
ders 28. Actuating elements 29, e.g. piston rods, of the hydraulic cylinders 28, are drivingly 
linked, for example by means of articulated bearings 31 and bolts 32, to the press beams 16, 
which is moimted so as to be displaceable in guide arrangements 30 of the machine frame 5 
in a direction running perpendicular to the working plane 14. The press beam 15 and the 
press beam 16 extend across the length 17 in a more or less symmetrical arrangement and in 
a direction perpendicular to the mid-plane 12, the length 17 being slightly longer than the 
distance 11. 

On end faces 33, 34 directed towards one another and ruiming parallel with the working 
plane 14, the press beams 15, 16 have tool holder devices 35 for supporting and releasably 
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attaching bending tools 36, 37. In a manner known from the prior art, these bending tools 36, 
37 are generally provided as a swage 39 in the form of a die 38 and a stamp 41 in the form of 
a punch 40. Also in a manner known from the prior art, the bending tools 36, 37 are divided 
into sections, so that the tool length 42 can be readily varied to adapt them to different re- 
quirements and facilitate refitting of the manufacturing machine 1 or changing bending tools 
36, 37. 

The tool holder devices 35 in the press beams 15, 16 are, firstly, designed for releasably at- 
taching the bending tools 36, 37 and, secondly, constitute the supporting surfaces 43 for 
transmitting the bending forces - as indicated by arrow 44. 

As may also be seen from Fig. 1, the manufacturing machine 1 is also provided witii a safety 
device 45, which is wired to a machine control system 46 and consists of a beam emitter 47 
and a beam receiver 48 and a control device 49 preferably integrated in the machine control 
system 46. The beam emitter 47 and the beam receiver 48 are joined to the displaceable 
press beam 16 so as to be non-displaceable and preferably designed to generate light beams 
50. To monitor the safety of the entire working region, the light beams 50 are guided parallel 
with the tool path and across the entire length 17 of the press beams 15, 16. By preference, 
there are several light beams 50 running parallel with one another, which form a sort of cur- 
tain of light arranged in a plane running parallel with the standing surface 9. The beam emit- 
ter 47 and the beam receiver 48 are releasably connected by means of a retaining mechanism 
5 1 to emitting and receiving optics facing one another in the end region on the displaceable 
beam 16. 

Figs. 2 to 4 show in detail on the manufacturing machine 1 the safety device 45, comprising 
the beam emitter 47 and the beam receiver 48. The retaining mechanism 51 for positioning 
the beam emitter 47 and beam receiver 48 relative to the bending tools 36, 37 and thereby 
the working plane 14 are designed as adjusting mechanisms 52, which permit a simple ad- 
justment of the beam emitter 47 and beam receiver 48 in a direction perpendicular to the 
standing surface 9, according to a double arrow 53, without the use of tools between a park 
position 54 shown by dashed lines and one or more working positions 55. 

It should be mentioned that at least one adjusting mechanism 52 for the beam emitter 47 or 
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the beam receiver 48 is provided. In the embodiment shown both the beam emitter 47 and 
the beam receiver 48 are connected with the adjustable press beam 16 via the retaining 
mechanism 51 provided with the adjusting mechanism 52 which is allocated to the essen- 
tially opposite end side faces 56, 57 of the press beam 16. 

The safety device 45 with the beam emitter 47 and beam receiver 48 forms a beam curtain 
58 at a given distance 59 from a surface 60 of the press beam 16 facing the operator at the 
level of the working plane 14. 

The adjusting mechanisms 52 for the beam emitter 47 and the beam receiver 48 are, as 
shown from the mirror arrangement on the press beam 16, designed to be identical, whereby 
in the following description information as to whether the adjusting mechanism 52 is for the 
beam emitter 47 or the beam receiver 48 can be omitted. 

The adjusting mechanism 52 forms according to the embodiment shown on the one hand a 
guiding and locking device 62 secured by a retaining angle 61 on the press beam 16, in par- 
ticular its surface 60, with a guiding device 63, e.g. rollers, and on the other hand an adjusta- 
bly mounted guide rail 66 running in the guiding device 63 perpendicular to the standing sur- 
face 9, which guide rail is arranged in a housing sleeve 58 formed by profiles 67. In an end 
region 69 facing the standing stirface 9 on the housing sleeve 68 there is a support plate 70 
for securing the beam emitter 47 or the beam receiver 48. The guide rail 66 and the guiding 
and locking device 62 are surrounded partly by the housing sleeve 68. For adjustments the 
housing sleeve 68 has a longitudinal slot 71 in the region of the projecting retaining angle 
61. A length 72 of the guide rail 66, as of the housing sleeve 68 is greater than a maximum 
adjustment range 73 between the park position 54 and the working position 55. 

In a block-shaped housing 74 of the guiding and locking device 62 with a mid-axis 75 run- 
ning perpendicular to the surface 60 a bore crossing the housing 74 is provided, in which a 
locking device 77 comprising a sleeve-shaped guiding housing 78 and a bolt shaped locking 
element 70 mounted adjustably therein is arranged. The locking element 79 is pretensioned 
by a spring arrangement 80, e.g. compression spring, in the direction of the housing sleeve 
68 and projects over a side surface 81 of the housing facing the housing sleeve 68. 
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Fvirthennore, the locking element 79 is mounted in the guide housing 78 rotatably about the 
mid-axis 75 in a sliding guide 82 of the housing element 78. With the application of an ad- 
justment force according to arrow 83 - in this way a combined linear and rotary movement 
of the locking element 79 is achieved, and by means of the design of the sliding guide 82 the 
locking element 79 adopts one of two given adjusting positions in adjustment direction, 
whereby an overhang 84 of an end face 85 of the locking element 79 relative to the side face 
81 of the housing 74 is varied or can be adjusted in two positions* 

Locking devices of this kind 77, in which a bolt-shaped locking element 79 can be adjusted 
with actuation in the direction of a mid-axis between two extended positions are known from 
the prior art, for example according to this principle the actuation of a ballpoint pen cartridge 
functions by means of a pressure bolt. In addition, similar solutions are known in the field of 
furniture fittings for folding doors, glass doors etc. Therefore, a more detailed description of 
the mechanics required is not necessary. 

In order to operate the locking device 77 or the locking element 79 in the housing sleeve 68, 
facing the end face 85 of the locking element 79 there is a stopping and switching means 86 
which forms two adjusting means 88 spaced apart from one another in adjusting direction 
according to double arrow 53 and inclined to an inner surface 87 of the housing sleeve 68, 
which adjusting means project over the inner surface 87 in the direction of the end face 85 of 
the locking element 79, whereby an adjusting means 88 forming a retaining stop 89 has a 
greater distance from the side face 81 of the housing 74, and the additional adjusting means 
88 facing the end region 67 of the retaining mechanism 5 1 with a switching surface 90 run- 
ning parallel to the side surface 81 has a smaller distance 91 from the side surface 81 . 

For the functioning of the locking device 77 it should be noted that the latter permits an ad- 
justment of the safety device 45 or the beam emitter 47 and/or beam receiver 48 by means of 
single-handed operation between the working position 55 and park position 54 and vice 
versa without tools or disassembly. 

In this way a rapid refitting of the press beam 16 is made possible by the fitting of the tool 
holder device 35 via the freely accessible end side surface 56, in particular for larger and 
heavier bending tools 36, 37. Once the refitting is complete an equally simple adjustment can 


-8- 


be made into the working position 55 by means of single-handed operation. 

Located in the position of the locking element 79 shown in Fig. 4 is the retaining mechanism 
51, for example with the beam emitter 47 in the so-called park position 54. In this case the 
bolt-shaped locking element 79 is in an extended position relative to the side face 81 of the 
housing 74. The housing sleeve 68 with the beam emitter 47 is supported by the protruding 
retaining stop 89 on the locking element 79. In order to lower the beam emitter 47 into the 
working position 55 - according to arrow 92 - there is firstly a lifting of the retaining 
mechanism 51, whereby the locking element 79 is moved by the inclined adjusting means 88 
and then the switching surface 90 into a retracted position against the effect of the spring ar- 
rangement 80, and by means of the sliding guide 82 locks between the locking element 79 
and the guide housing 78 in the retracted position. In this way the downwards movement in 
the direction -according to arrow 92 - into the working position 55 can be performed without 
flie locking element 79 colliding with the retaining stop 89. 

In order to adopt the park position 54 again from the lowered working position 55 a lifting 
up is carried out, whereby by means of a new contact between the adjusting means 88 and/or 
its switching surface 90 and the locking element 79 the unlocking procedure takes place and 
the locking element 79 after a slight lowering of the retaining mechanism 51 adopts the ex- 
tended position, and thereby the retaining stop 89 can be used. 

It is essential in this case that the distance 91 between the retaining stop 89 and the switching 
surface 90 measured in adjusting direction - according to the double arrow 53 - is greater 
than a diameter 93 of the locking element 79. 

With respect to the aforementioned locking device 77 with the locking element 79 it is also 
noted, that other solutions known from the prior art, e.g. locking elements in the form of a 
hook can be used, such as for example in the case of flaps on wall cupboards which are to be 
opened upwards and held in the open position. Here too single-handed operation is achieved 
in which by means of lifting the flap slightly further the locking element is moved into its 
position of rest by spring force and thus the flap can be pivoted into its closed position. 

It should also be mentioned that by means of stopping means that can be moved easily and 
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as necessary, e.g. pins that can be inserted into given positions on the guide rail 66, different 
operating positions adapted to the required heights of the bending tools 36, 37 can be easily 
achieved without the effort of manoeuvring or manipulation after refitting. 

In Fig. 5 a further design of the retaining mechanism 51 with the adjusting mechanism 52 on 
the adjustable press beam 16 of the manufacturing machine 1 is shown. According to this 
design on at least one end side face 94 of the press bar 16 a linear guide 95, e.g. the guide 
rail 66, is secured and thus moveably connected with the press beam 1 6, whereby the relative 
position of the beam emitter 47 and/or the beam receiver 48 and thus the light beams 50 is 
set in a fixed position relative to the working plane 14 or in relation to the bending tool 36 
arranged in the adjustable press beam 16. 

On the guiding rail 66 the guiding and locking device 62 is moimted adjustably in a direction 
perpendicular to the standing surface 9 — according to the double arrow 53 - and thus rela- 
tive to the press beam 16. The beam emitter 47 and/or the beam receiver 48 is connected via 
the housing sleeve 68 with the guiding and locking device 62. Facing the guiding and lock- 
ing device 62 formed on the end side face 94 of the press beam 1 6 the stopping and switch- 
ing means 86 is secured by the retaining stop 89 and the adjusting means 88 for the actuation 
of the locking element 79 of the locking device 77. 

As can be seen in Fig. 5 the attachment of the stop and switching means 86 on the press 
beam 16 and the arrangement of the guiding and locking device 62 in the housing sleeve 68 
with the beam emitter 47 and^or beam receiver 48 secured theronto is coordinated, so that on 
adopting the locked park position 54 - one plane, in which the support surface 43 of a 
groove-shaped mount 96 of the tool holder device 35 runs, is not overlapped by the beam 
emitter 47 in the direction of the working plane 14, i.e. the mount 96 is freely accessible 
from the end side face 94, whereby a lateral introduction of the bending tool 36 and thus fit- 
ting the press beam 16 with auxiliary devices is achieved in particular with larger and heav- 
ier bending tools 36. 

As already mentioned it is possible with variable stopping means 97, e.g. pins 98 insertable 
into the guide rails 66, to select different working positions 55, such as e.g. a position shown 
by dashed lines, according to a variable height 99 of the bending tool 36, and thereby to 
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achieve the lowered positioned of the retaining mechanism 51 and thus the beam emitter 47 
and/or beam receiver 48 relative to the press beam 16 in the direction of the standing surface 
9. 

In Figs. 6 and 7 a further design of the guiding and locking device 62 of the safety device 45 
is shoAvn. As already described in the preceding figures, by means of a beam curtain 58 be- 
tween a beam emitter 47 and the opposite beam receiver not shown in Figs. 6 and 7, a known 
measure is used to stop the movement of the adjustable press beam 16 if there is an interrup- 
tion in the beam curtain 58. In order to guarantee safety it is necessary to set the beam cur- 
tain 58 to the position of the bending tool 39. This permits in a simple manner the guiding 
and locking device 62 with the adjustable retaining mechanism 5 1 for the beam emitter 47 
and also the opposite beam receiver. In the embodiment shown the retaining mechanism 51 
comprises the guide rail 66 and is guided by the latter in the guiding apparatus 65 of the 
housing 74 in the form of rollers 64 in adjusting direction - according to double arrow 53. 
The locking device 77 is formed in this embodiment by a wedge element 102 in the housing 
74 secured to the adjustable press beam 16 that is adjustable in a guide track 100 of a guide 
101 of the housing 74, which wedge element is arranged in a wedge gap between a support 
face of the housing 74 and a surface 103 of the guide rail 66 opposite thereto. The guide 
track 100 runs according to a wedge draw-in of the wedge element 102 inclined or at a 
wedge angle to the surface 103. Between the wedge element 102 and the guide track 100 are 
roller elements 104 for avoiding friction between the wedge element 102 and the guide track 
100. A high degree of fi*iction acts on opposite bearing surfaces 105, 106 between the wedge 
element 102 and the surface 103. In this way in a downwards movement of the retaining 
mechanism 51 the wedge element 102 is taken into the wedge gap and produces a clamp 
hold, which automatically prevents a further downwards movement of the retaining mecha- 
nism 51. In order to compensate for play the wedge element is pretensioned by a leaf spring 
107 into the wedge gap, whereby a low amoimt of spring force is sufficient. In order to re- 
move the clamping effect for an intended adjustment of the retaining mechanism 51 into a 
working position, an adjusting means 108, e.g. a rope pull 109, is provided by means of 
which the wedge element 102 is slightly raised against the effect of the spring force of the 
leaf spring 107. Due to the thus achieved reduction in the clamping effect the retaining 
mechanism 51 can be moved into a lowered position. The reverse movement of the retaining 
mechanism — i.e. into the upper park position — is possible without activating the adjusting 


- 11 - 


means 108, as with an upwards movement of the retaining mechanism 51 with the various 
frictional values with such a movement the clamping effect is automatically reduced. 

It is noted in general that the described retaining mechanism 51 with the adjusting mecha- 
nism 52 can be used both for the beam emitter 47 and the beam receiver 48. It is however 
also possible to provide the retaining mechanism 51 with the adjusting mechanism 52 for 
only one of the two devices. 

The exemplary embodiments show possible variants of the manufacturing machine with the 
safety device that is adjustable by means of a retaining mechanism and adjusting mechanism, 
whereby it should be noted at this point that the invention is not restricted to the specific em- 
bodiments illustrated but rather various different combinations of the individual embodi- 
ments are possible, and the possible variations due to the technical teaching of the present 
invention lie within the ability of one skilled in this technical field. In addition, all conceiv- 
able embodiment variants which are possible due to combinations of individual details of the 
embodiment variant shown and described, are also covered by the scope of the invention. 

Lastly, for form's sake it should be noted that in order to provide a clearer understanding of 
the structure of the safety device, the latter and its constituent parts have been illustrated un- 
true to scale to a certain extent and/or on an enlarged and/or reduced scale. 

The objective underlying the independent inventive solutions can be taken firom the descrip- 
tion. 

Above all, the individual designs shown in Figs. 1 ; 2 to 4; 5; 6 and 7 can form the subject 
matter of independent solutions according to the invention. The tasks and solutions relating 
thereto can be taken firom the detailed descriptions of these figures. 
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List 

of Reference 

Numbers 

1 

Manufacturing machine 

32 

Bolt 

2 

Edging press 

33 

Side face 

3 

Sheet metal part 

34 

Side face 

4 

Section 

35 

Tool holder device 

5 

Machine frame 

36 

Bending tool 

6 

Supporting side plate 

37 

Bending tool 

7 

Supporting side plate 

38 

Die 

8 

Damping element 

39 

Swage 

9 

Standing surface 

40 

Pimch 

10 

Bed plate 

41 

Stamp 

11 

Space 

42 

Tool length 

12 

Mid-axis 

43 

Supporting surface 

13 

Wall part 

44 

Arrow 

14 

Working plane 

45 

Safety device 

15 

Press beam 

46 

Machine control system 

16 

Press beam 

47 

Beam emitter 

17 

Length 

48 

Beam receiver 

18 


49 

Control device 

19 

Fixing arrangement 

50 

Light beam 

20 

End face 

51 

Retaining mechanism 

21 

Leg 

52 

Adjusting mechanism 

22 

Side face 

53 

Double arrow 

23 

Side face 

54 

Park position 

24 

Leg 

55 

Working position 

25 

Actuating dnve 

56 

End side face 

20 

Actuating drive 

57 

End side race 

27 

Driving arrangement 

58 

Beam curtain 

28 

Hydraulic cylinder 

59 

Distance 

29 

Actuating element 

60 

Surface 

30 

Guide arrangement 

61 

Retaining angle 

31 

Articulated bearing 

62 

Guiding and Locking device 
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63 

Guiding device 


Linear guide 

64 

Roller 

96 

Mount 

65 

Guiding apparatus 

97 

Stop means 

66 

Guide rail 

98 

Pm 

67 

Section 

99 

Height 

68 

Housing sleeve 

100 

Guide track 

69 

End region 

101 

Guide 

70 

Support plate 

102 

Wedge element 

71 

Slot 

103 

Surface 

72 

Length 

104 

Roller elements 

73 

Adjustment range 

105 

Bearing surface 

74 

Housing 

106 

Bearing surface 

75 

Mid-axis 

107 

Leaf spring 

76 

Bore 

108 

Adjusting means 

77 

Locking device 

109 

Rope pull 

78 

Guide housing 



79 

Lock element 



80 

Spring arrangement 



81 

Side face 



82 

Sliding guide 



83 

Arrow 



84 

Overhang 



85 

End face 



86 

Stop and switching means 



87 

Surface 



88 

Adjusting means 



89 

Retaining stop 



90 

Switching surface 



91 

Distance 



92 

Arrow 



93 

Diameter 



94 

End side surface 




